Prostaglandin release but not superoxide production by rat Kupffer cells stimulated in vitro depends on Na+/H+ exchange.
The release of the prostaglandins E2 and D2, induced by zymosan and phorbol ester in cultured rat Kupffer cells, was found to depend on the extracellular concentration of Na+. Eicosanoid formation following the administration of the Ca2+ ionophore A23187 or of arachidonic acid, however, did not require the presence of sodium ions in the medium. A half-maximal rate of prostaglandin release by zymosan-treated Kupffer cells was obtained between 4 mM and 5 mM Na+; and a Na+ concentration of greater than or equal to 30 mM was required to maximally stimulate prostaglandin E2 and D2 formation in the cultured liver macrophages. In contrast, the superoxide production following the administration of zymosan or of phorbol ester was quite independent of extracellular Na+. The zymosan and phorbol-ester-stimulated release of prostaglandins E2 and D2 was inhibited by amiloride. Artificial intracellular alkalization enhanced the prostanoid production of unstimulated and of zymosan-stimulated cells whereas artificial intracellular acidification inhibited the zymosan-elicited prostaglandin synthesis. In contrast, the superoxide formation was independent of the pH changes. The data presented here suggest that the prostaglandin production elicited by zymosan or phorbol ester in cultured rat Kupffer cells requires an activated Na+/H+ exchange.